Feasibility of diagnosing subclinical renal allograft rejection in children by whole blood gene expression analysis.
Protocol biopsies are used to monitor allograft histology after transplantation. However, biopsy is an invasive procedure with potential complications, requires special facilities, and is unpractical for repeated monitoring of the graft. A noninvasive, robust, and rapid diagnostic method would be welcomed. Monitoring gene expression from blood samples could provide such a means. Whole blood samples taken at the time of 3- or 6-month protocol biopsy in 31 pediatric renal transplant recipients, 13 of whom had biopsy-proven subclinical rejection (SCR), were studied. The samples were collected into tubes containing an RNA stabilization reagent enabling feasible collection during a normal ward schedule. In all patients, the gene expression of candidate genes CD154 and inducible T-cell co-stimulator (ICOS) was measured. A low-density array containing 90 immunologic-related genes were measured with real-time quantitative PCR (RT-QPCR) in 10 patients. In addition, a whole genome microarray analysis was performed in eight patients. Neither CD154 nor ICOS gene expression was diagnostic for SCR (median expression level 1.25 vs. 1.16 and 1.95 vs. 1.61 for CD154 and ICOS, respectively). In addition, expression levels of none of the genes on the low-density array were associated with SCR. Finally, in the microarray analysis none of the found differences between SCR and normal patients' gene expression could be validated with RT-QPCR in 17 genes. In our relatively small series no robust whole blood gene expression biomarker for SCR was found. Further studies are needed to determine whether small changes in expression may provide a supporting diagnostic method.